PROBLEM
The specimen receiving and processing department is the key entry point at the Riyadh Regional Laboratory (RRL) of the Ministry of Health. This regional laboratory is one of the largest reference laboratories for the Ministry of Health. RRL consists of around 14 departments. The specimen receiving and processing department is the largest department with around 35 employees. 1 The RRL receives around 2000 samples a day from all of the Kingdom regions. All samples are processed by the specimen receiving and processing department before they are sent to the corresponding laboratory sections for the required tests. Errors in specimen processing can lead to adverse events which include; delays in patient diagnosis and management. Based on a retrospective analysis of data, we noticed that at RRL there were a number of dispatched specimens which were returned back to the receiving and processing department on a daily basis. We analysed a random sample of historical data and found that there were 2.31 errors per 1000 dispatched samples. These samples were sent back due to processing errors and mistakes which included; mislabelling, wrong test entry, wrong location, unjustified delay, and also processing STAT specimens as routine samples. Thus, we decided to undertake a quality improvement project which aimed to reduce the occurrence of defects in the specimen processing department by 50% over a three months period. This was a step towards aiming for zero error.
BACKGROUND
Since 2000, medical errors have been given significant attention around the world to assure the safety of healthcare. In the book 'To Err Is Human', it is stated that medical errors are responsible for around 58% of adverse events and that sadly, most of these events are preventable. 2 The American Center for Disease Control and Prevention (CDC) has documented that laboratory results affect around 70% of the decision making for patients' management. 3 A number of previous studies showed that most laboratory errors occur in the pre-analytical phase of patient investigations, 4 and one of the most common errors is when the patient is not identified correctly. Laboratory error is also an issue of patient safety; the Joint Commission have the identification of patients as their first international patient safety goal (IPSG).
BASELINE MEASUREMENT
We collected data retrospectively for 12 working days from the department's logbook. The rate of error in the sample was calculated to be 2.31 per 1000. We divided the number of errors (60 errors) by the number of total samples received (60/ 25,942). Missing data from the logbook were excluded. Figure 1 shows the data analysis and the number of processing errors.
DESIGN
The project team included the project leader, the head of department, the laboratory supervisor and two of the senior technicians in the department. The team was led by a quality management specialist.
The team undertook a root cause analysis using the fish-bone diagram and drawing out the department's work flow. The fish-bone diagram showed different areas of error related to people, methods, processes, and culture. The main reasons for error were related to staff training, adherence to policy, work schedule, supervision, and absence of disciplinary action.
Based on these processing errors, several solutions were proposed for testing using PDSA cycles (Plan, Do, Study, Act). The proposed intervention included the following steps: providing a list of tests for each laboratory section, assigning a senior staff member to each unskilled staff member for each entering section in the receiving department and sharing the number of errors with the employees to support them in learning from their mistakes.
The main outcome measure was the number of returned samples from the laboratory sections to the receiving and processing department. The balancing measures were staff satisfaction around sharing and learning from mistakes and with their new work flow. STRATEGY PDSA (1) aimed to improve accuracy of entering the sample process correctly by providing a list of the tests' names and codes for all entering sections in the department. We also assigned a second staff member to perform a quality control check before sending specimens to the lab sections. Our prediction was that the proposed intervention would help staff to be aware of the codes of tests to prevent incorrect entry and mislabeled samples. The study stage analysis showed that entering errors were still increasing. Although staff were provided with the list and were informed of the importance of checking before sending for processing, staff were not complying, which did not meet our prediction. These results led us to conclude that informing and training staff was not enough, other ideas needed to be tested. (1), we decided to test the idea of sharing with staff, the number and type of errors they had made. We started by testing the idea on two staff members, informing them about the number and type of errors they had made over the last month. We expected that after having been told about the errors that staff would be monitored and further action taken if appropriate. The study stage showed that staff were willing to improve. Our results showed a decrease in error occurrence, which supported the idea of having a monitoring and evaluation mechanism in place for work performance. As a result, we adapted the intervention of reporting, sharing, and learning from mistakes and decided in the next PDSA to roll this out for all staff.
PDSA (3) tested the idea of sharing errors with all staff members by informing them about the number and type of mistakes they had made in the last month and after the project started. We expected that all staff would show a willingness to learn from their mistakes. The staff immediately reacted positively, showing their willingness to improve and to learn from their mistakes. Later, the results showed a noticeable decrease in the number of errors and mistakes revealing the importance of having a monitoring and evaluation system in place as well as the benefits of sharing and learning from mistakes.
RESULTS
The project results, as presented in the control chart, showed a trend of reduction in the number of errors which continued six points after the intervention. The overall impact of the project was to reduce the frequency of errors by 25% in the first 12 days of the post implementation period in comparison to the baseline measurement period. On average during the baseline period there were 5 errors (0.2%) compared with only 3 errors (0.15%) in the post intervention period. This improvement showed a steady trend decrease in error occurrence until reaching zero error in day 23 of the post intervention period. However, on day 24 there was another error occurrence which was still below the average and within the control process limits, suggesting that there was a common cause of variation which needed to be analysed and corrected. We believe that the results of this project will help to ensure patient safety and also avoid wasting valuable resources in RRL at two levels: direct costs from labour and materials (through avoiding extra work for employees), and indirect costs from misdiagnosis and mismanagement of patients.
LESSONS AND LIMITATIONS
We have learnt an important lesson through this project and that is that giving training, whilst necessary, it is not sufficient to improve staff performance. It is vital to hold people accountable for their performance, and to put effective monitoring and evaluation systems in place. Sharing and learning from mistakes can help to improve culture as teams become aware of the consequences of errors on patient care and safety.
The project has been undertaken over a short period of time, however the tested interventions appear to have given promising results. The results are generalisable and could be replicated in other similar departments. To try and ensure sustainability, we presented and discussed the project results with the higher management team of RRL. The management team showed interest in the project's results and showed a willingness to adapt the interventions as part of routine daily practice in the department. These simple change ideas could be replicated and tested further in other laboratories in the country.
CONCLUSION
We involved staff in the project by showing them their mistakes and allowing them to be part of the solution. This allowed us to achieve our improvement aim. The project results emphasise the importance of workflow monitoring and evaluation to increase staff compliance with quality assurance measures. As well as improving the quality of laboratory services, we hope that patient safety and efficiency will also improve. Thanks go to Dr. Ahmed Al Amry, the Head of Quality Management Department in King Abdullah Medical City, National Guard for his valuable information and knowledge he shared regarding Quality Improvement Model and his successful experience in his organization.
Finally, a special thanks for Dr. Khaled Al-Surimi for his support and guidance during the whole project.
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